better match is available. In India however, due to paucity This study was carried out to compare the results of tissue -typing by serology and sequence specific primers (SSP) of cadaver kidneys, the choice of donors is rather limited. Government was obtained for all transplantations.
) .
Introduction
Kidney transplantation is the optimal treatment for chronic renal failure.The predominant clinical application of HLA typing is in solid organ and bone marrow transplantation (BMT). HLA antigens of A, B (Class I) and DR (Class II) loci are particularly relevant in renal transplantation. Patients with a greater degree of match have been observed to have fewer acute rejection (AR) episodes [1] and also better graft survival. [2] [3] [4] The degree Clearance of the Institute's ethical committee was also obtained. Donor specific T cell cross match was done twice by NIH two stage microlymhocytoxicity assay [5] once at the time of HLA typing and was repeated 48h before transplantation. HLA typing of 60 samples (patients and donors) was done by serology and SSP. All patients (n = 30) were followed-up for two years and allograft biopsy was done in 15 recipients who presented with acute impairment of renal function.
B cell cross match and PRA were done only for five retransplant patients. B cells were separated using and dead cells (red) was made using a fluorescence microscope (Carl Zeiss, Germany) having a 450/490 nm excitation filter. PRA estimation was done by ELISA using (GTI, USA) kits.
DNA Extraction was done from whole blood collected in EDTA vacutainers using QIA ® DNA Mini Kit (Qiagen, Germany) by adsorption of DNA onto silica-gel to dialysis or serum creatinine more than 6 mg / 100 ml.
Statistical analysis: Of the accrued data was done by the Chi-square test and by the Kaplan -Meier survival curve. The patients were categorized into two groups for statistical analysis: those with < 3 antigen mismatch and those with four to six antigen mismatches. membrane followed by its elution as described by [6] DNA yield and purity was determined by Results standard methods after which it was stored at -30 0 C until amplification by SSP. Tissue-typing by SSP was Patient and donor data done using kits from (Biotest AG. Dreiech, Germany)
The cause of ESRD in 23 patients was chronic for 40 samples; and for 20 samples using kits from glomer ulonephritis (CGN); focal (GenoVision, USA). The procedure given in product glomer ulosclerosis, membranoproliferative insert for preparation of master -mix and for amplification glomerulonephritis, chronic interstitial nephropathy, of alleles was followed as described in a previous study. [7] adult polycystic kidney disease, diabetic nephropathy, The amplified products were visualized on 2% agarose
Immunoglobulin A nephropathy and systemic lupus gel in 0.5 x TBE buffer. Evaluation and analysis for 20 nephritis -in one case each. Twenty-six patients samples amplified using GenoVision, (USA) SSP kits (87.5%) who received a renal allograft were males and was done using Helmberg "Virtual sequencing" software remaining four (12.5%) were females. Twenty-five while for the remaining samples amplified by Biotest kits, allografts were first grafts (83%) and five were regrafts. analysis was done manually using data sheets.
There was a slight female preponderance among donors (63%). The mean age of the recipients and Immunosupression donors was 32.7 and 41.8 years respectively. Donors
Patients received standard conventional triple-drug were categorized live related donors LRD (n=13), which immunosuppression using cyclosporine, azathioprine included parents and siblings; and LURD (n=17), which and prednisolone. Rejection episodes were treated with included all non first-degree relatives. The donorintravenous methyl prednisolone (15 mg/kg body recipient relationship for 30 kidney recipients was as weight), subject to a maximum of one gram daily on follows: parent -9, wife -7, sibling -4 and other non
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three consecutive days. Steroid resistant rejection was first-degree relatives-10.
segmental treated with either OKT-3 or Anti-thymocyteglobulin.
Post transplant follow-up was done based on clinical evaluation, urine output, blood urea and creatinine levels. In suspected cases of AR diethylene pentamino acetic acid scan was followed by allograft biopsy. Allograft biopsy was performed not as per any protocol but when there was clinical or biochemical evidence of graft dysfunction ("episode biopsy"). Fifteen renal biopsies were performed under ultrasound guidance using Monopty Semiautomatic Biopsy Gun with cutting edge (Bard Inc). Histological diagnosis was made according to the Banff working classification. [8] Borderline function loss implied serum creatinine > 2.5 mg/dl. Graft survival was defined as the number of months of graft functioning until either graft loss or death of the patient. Graft loss was defined as return
Cross match results
Five patients had a donor specific initial positive initial cross match result including three T cell cross match positive and two with B cell cross match positive results. However subsequently four patients had a final negative donor specific cross match result and the solitary patient who tested positive could not get a donor for third allograft during the period of this study.
DNA quality and quantity
The quantity of DNA obtained by column-based method from 200 µl of whole blood varied between 2.5 -6 µg. The ratio of absorbance at 260nm to absorbance at 280 nm (A 260 /A 280 ) was 1.5-1.8 for all DNA samples. were A*24 [9] , A*02; B*51, B*35 [9] . The most common unidentified alleles at split-level.
HLA Mismatches:
There were no patients with 0 or 1 mismatch (MM). The number of mismatched alleles for patients was as follows: 2 allele MM (n = 1), 3 alleles MM (n=16), 4 alleles MM (n = 7), 5 allele MM (n= 4), 6 allele MM (n=2).
class II antigens were DRB1* 15 and 1*07. Genomic DNA from eight samples is seen in Figure 1 shows the gel analysis of HLA typing results of one patient.
Using SSP we were able to define both antigens of HLA A in 3/6 samples which were blank on serology and we also identified 3 splits A*74, A*69 and A*66 at private level, that had been identified at public level by serology. The results of HLA-B serotyping were similar to DNA typing while the results of DNA based DR typing was far superior to serology [ Table 1 ]. Both DR alleles were determined in 27/30 samples by SSP as compared to only 20/30 samples by serology. A discrepancy of 16-40% was seen between the results of serology and DNA typing including missed alleles, Acute Rejection: Was suspected in 15 cases, but was confirmed in 8 patients after allograft biopsy of which six recipients were mismatched for 3 alleles, while two had >3 allele MM. With antirejection treatment the AR was completely reversed in five patients and partly reversed in three recipients. One-third time recipient with historical positive donor specific BCXM developed irreversible hyper acute rejection. Allograft biopsy was adequate for the diagnosis of causes of graft dysfunction except for in four patients of which two showed a normal histology, one was inadequate and had to be repeated, while the last showed borderline changes. Allograft biopsy was useful for discerning other causes of impaired renal function: Cyclosporine toxicity, acute tubular necrosis and interstitial fibrosis. system lymphoma with a functional graft within nine months of transplant. Three of the patients with graft loss were mismatched for 3 alleles and two for more than 3 alleles. Neither the number of AR episodes nor the one year graft survival was significantly different in the patients with < 3 allele MM and with > 3 MM: P value > 0.05.Two patients developed insidious loss of allograft function and were on dialysis during the second year of follow-up. An increase in biologically unrelated kidney donors has been observed in India [1, 7] which necessitates a greater requirement for correct allele assignment. The basis of cadaver kidney allocation in Eurotransplant and
United Network for Organ Sharing is HLA matching between recipient and donor but the situation is different in our country. Accurate allele assignment is useful in India not for kidney allocation or for living donor selection, but for prognostication because cadaver kidneys and living donors are scarce. Shortcomings of serological typing specially with respect to DR typing have been shown and in laboratories with workload of up to two hundred samples the cost of SSP and serology has been found to be similar. [7] In this study the SSP typing results for DR and A antigens were satisfactory, but both alleles of HLA B could not be determined in 65% of samples.
Amplification failures were observed with HLA-B typing and many reactions did not show both the control and positive band. The B locus is most polymorphic and it is possible that with more experience we would have got better results. Due to our limited budget it was not possible to repeat SSP typing on same sample and with further experience it will be possible to improve upon HLA B typing results.
SSP was useful in defining both alleles of HLA A antigen at private level in six patients blank HLA-A alleles in serology which were identified by SSP included: A*36 better graft survival but this becomes more expensive and is not required in India routinely for living kidney donors. Opelz et al [17] had shown the beneficial effect of HLA matching on graft survival in 1,50,000 kidney recipients which also included 3271 Asians from multiple centers that participated in collaborative transplant study (CTS) . In this study neither the graft survival nor the AR episodes showed a correlation with HLA MM. However, this is too small a study to be extrapolated. Bryan et al [18] in their study also reported no correlation between in two related samples and A*74, A*03 in one sample each [ Figure 2 ]. In 6/8 samples both alleles of DR antigen which were not identified on serology, they could be detected by SSP and the results of SSP were differed from serology for five patients. With SSP we were able to also identify DR antigens at private level in four samples [ Table 1 ], which were identified at public level by serology.
Many other workers have reported disparity between serology and DNA tissue-typing. [9] [10] [11] [12] [13] This has ranged from 9% for HLA -A [9] to 83% for DR antigens. [13] This implies that DNA tissue-typing is imperative for better results, particularly for BMT where error rate must not exceed 2% for HLA -A-B and 1.5% for HLA DRB typing. [14] HLA matching for DPB1, [15] HLA C and DQ matching [16] have been shown to be associated with HLA matching and graft survival. Foss et al [19] in a study on 141 LURD found higher frequency of AR episodes in HLA mismatched groups, but in this study allograft survival was not affected by HLA mismatch. In today's era of excellent immunosuppressants there is little difference between graft outcomes of those with one and six mismatch and no patient should be denied a kidney for want of HLA mismatch.
Histopathological examination of 15 kidney biopsies from suspected cases of AR was useful for establishing the diagnosis in all but one patient and in our opinion protocol biopsy is not imperative for routine follow-up of kidney recipients. In conclusion because of its simplicity, comparable cost and more precise results we advocate use of SSP typing and "episode" graft biopsies for the management and followup of kidney recipients in India. ) .
